[Construct a molecular switch based on bacterial quorum sensing].
Engineering the existing or manual assembling biosynthetic pathways involves two important issues: the activity and expression level of key enzymes in the pathway. Concerning the enzyme expression study, the conventional approach is to use strong promoter to initiate the overexpression of the target protein. The excessive expression of the target protein usually result in the intracellular accumulation of a large number of inactive inclusion bodies, thereby seriously affect the physiological state of the cell and the effective functioning of the relevant biological pathways. To solve this problem, we would like to design a molecular switch to precisely manipulate the expression level of key enzymes in the biosynthetic process, which has important practical value for the study of metabolic rhythm of the biosynthetic pathway and to promote the efficiency of the biosynthetic pathway. Based on the basic principles of quorum sensing existing in the bacterial community and combining the dynamic characteristics of the enzymatic catalysis, we first established cell-cell communication mechanisms mediated by signal molecule homoserine lactone (AHL) in the E. coli community and target protein EGFP was expressed under the control of the promoter P(lux1). In the process of cell growth, AHL accumulated to a certain concentration to start the expression of target gene egfp. At the different cell growth stages, AHL-degrading enzyme AiiA was induced and resulted in the degradation of AHL molecule in a controlled environment, thereby controlling the transcription efficiency of target gene egfp and ultimately achieve the precise control of the level of expression of the target protein EGFP. The detection of cell growth state, the mRNA level and protein expression level of the target gene showed the artificially designed molecular switch can control the level of expression of a target gene in a convenient and efficient manner with a spatial and temporal regulation of rigor. The molecular switch is expected to be widely used in the field of metabolic engineering and synthetic biology research areas.